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positive rays from a gas produce on the photographic plate
a finite number of distinct and sharp parabolas. As each
parabola corresponds to a different kind of charged particle
this shows that there are only a limited number of different
kinds of particles in the discharge tube. The sharpness of
the lines shows that all the particles of the same chemical
element have to a very high degree of accuracy the same mass.
If the atoms of hydrogen, for example, differed appreciably in
mass it would not be possible to get on the photographic plates
parabolas as sharply defined as those which can be obtained
when the tube through the cathode has a very fine bore. As
far as we know at present the fineness of the line depends only
on the bore of the tube. This would not be the case if there
were any variation in the mass of the atoms, for then instead
of a line we should get a band bounded on one side by the
parabolas corresponding to the heaviest atom and on the other
by that corresponding to the lightest.
Again we see that in some gases we have both atoms and
molecules, in others only atoms. We can infer from the study
of the curves produced by the positive rays that helium, for
example, Is a monatomic gas, hydrogen and oxygen di-atomic.
The rays show too that the atoms and molecules of the
gases can be charged with electricity; all of them, as far as we
know, with positive electricity, some of the atoms with nega-
tive as well. The circumstances are very unfavourable for a
particle in the positive rays to get a negative charge, and we
must not conclude that because an atom or molecule has not
been observed to acquire a negative charge when in the positive
rays it is incapable of doing so under more favourable circum-
stances.
We have seen too that the atoms of all the elements except
hydrogen can acquire more than one unit of positive charge.
The maximum number of such units seems to depend on the
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